S.A.M. (SYNCHRONOUS ADDRESS MULTIPLEXER) 


PROGRAMMING GJIDE 


S.A.M. - GENERAL DESCRIPTIGN 


The S.A.M. is a 40 pin integrated circuit to be used with the MC6809 Microprocessor 
Unit (MPU), the MC684&7 color Video Display Generator (VDG) and up to 64K bytes of 
dynamic RAM. 


As the name implies, the S.A.M. multiplexes the MC6809 addresses and the MC6847 ad- 
dresses into eight dynamic RAM address pins. In addition, the S.A.M. provides com- 
plete system address decoding and timing (including RAS, CAS and WE). The S.A.M. 
provides clocks to the MC6809, MC6847 and the internal refresh counter in such a 


manner as to SYNCHRONIZE all three. 
S.A.M. - PROGRAMMABILITY 


The S.A.M. contains a 16 bit control register which allows the 6809 to program the 
S.A.M. for the following options: 


VDG ADDRESSING MODE - 3 bits 
VDG ADDRESS OFFSET -- 7 bits 


32K PAGE SWITCH ----- oe: 
MPU RATE ~--~-------- 2 bits 
MEMORY SIZE --------- 2 bits 
MAP TYPE ------------ 1 bit 


Note that when the S.A.M. is reset by first applying power or by manual hardware re- 
set, all control register bits are cleared (to a logic ''"'). 


VDG ADDRESSING MODE 


Three bits (V., Vi. V ) control the sequence of DISPLAY ADDRESSES generated by the © 

S.A.M. (which°are used to scan dynamic RAM for video information). For example, if 

you wish to display Dynamic RAM data as !NTERNAL ALPHANUMERICS VIDEO, you shouid pro- 

gram* the MC6847 for the INTERNAL ALPHANUMERICS MODE and CLEAR BITS V_, V, and V. in 
: ; ~ ee ; 0 

the S.A.M. The table on the Following page summarizes tne available modes: 


*In the color computer, a PIA at location SFF22 is used to control MC6847 modes. (See 
MC6847 Data Sheet.) 
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MODE TYPE MC6847 MODE S.A.M. MODE 
, GM 5 : 


A/G -GM2 GMI. T/EXT’ CSS = Vy Vy ON 


INTERNAL ALPHANUMERICS 
EXTERNAL ALPHANUMERICS 
SEMIGRAPHICS - 4 
SEMIGRAPHICS - 6 
FULL GRAPHICS- 1C 
FULL GRAPHICS- 1R 
FULL GRAPHICS- 2C 
FULL GRAPHICS- 2R 

9 FULL GRAPHICS- 3C. 

10 FULL GRAPHICS- 3R 

11. FULL GRAPHICS- 6C 

12. FULL GRAPHICS- 6R 
13. DIRECT MEMORY ACCESS 
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VDG ADDRESS OFFSET 

Seven bits (F,, Fe, Fy, Fz, Fo, F, and Fy) determine the "STARTING ADDRESS" for 
the video display: The "Starting Address'' is defined as "'the address correspond- 
ing to data displayed in the UPPER LEFT corner of the T.V. screen’'. Thus, the 
"Starting Address'' is shown below in binary: 


( , 8 a : x Least a4 
Significant ea ; Significant 
Bit | Bit 


Note that the ''Starting Address'' may be placed anywhere within the 64K address 
Space with a resolution of 4K (the size of one alphanumeric page). 


The Feé-Fo bits take effect during the T.V. vertical synchronization pulse bt sy 
when FS from MC6847 is low). | 


PAGE SWITCH 


One bit (P1) is used "in place of'' A15 from the 6809 in order to refer access within 
SAB9D-S$7FFF to one of two 32K byte pages of RAM.. If the system does not use more 
than 32K bytes, Pl can be ignored.* | 


*When using 4K x 1 RAMS, two banks of eight IC's are allowed. This accounts for 
Addresses $$6$6-1FFF. Also, this same RAM can be addressed at $2@09-S3FFF, $4606- 
S5FFF and $6$00-S7FFr. 


MPU RATE 


he © 


Two bits (Ri; Ro) control the clock rate to the MC6809 MPU. The options are: 


RATE (FREQUENCY OF "'E'' CLOCK) —— Ry Ro 

0.9 MHz (CRYSTAL FREQUENCY = 16) 0 0 
0.9/1.8 MHz (ADDRESS DEPENDENT RATE) 0 1 
1.8 MHz (CRYSTAL FREQUENCY = 8) 1 X 


(Typical Crystal Frequency = 14.31818 MHz) 


In the "'laddress dependent rate'' mode, accesses to SPPPG-S7FFF and S$FFAP-SFFIF are 
slowed to $.9 MHz and all other addresses are accessed at 1.8 MHz. 


MEMORY S1ZE* 


Two bits (M, and My) determine RAM memory size. The options are: 
SIZE My Mo 


One or two banks of 4K x 1 dynamic RAMS 

One or two banks of 16K x1 dynamic RAMS 

One bank of 64K x 1 dynamic RAMS | 
Up to 64K static RAM** 
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Note: Be sure to program the S.A.M. for the correct memory size before using RAM 
(i.e., for a subroutine stack). 


MAP TYPE* 


One bit (X.) is (at the time of this.writing) being considered to select between two 
memory map configurations. The options are: 


TYPE Xo. 
RAM: S$£690-7FFF 


ROM: 8409-FEFF g 
1/0, VECTORS, SAM CONTROL REG.: SFFO@-SFFFF 


RAM: S$6GG-FEFF 
1/0, VECTORS, ROM, SAM CONTROL REG. :SFFGS-SFFFF 


1 


* Refer to Appendices A and B. 


x* Requires an extra latch for demultiplexing the RAM address. 
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WRITING TO THE S.A.M. CONTROL REGISTER 


Any bit in the control register (C.R.) may be set by writing to a specific unique 
address. Each bit has two unique addresses...writing to the even # address clears 
the bit and writing to the odd # address sets the bit. (Data on the data bus is 
irrelevant in this procedure.) The specific addresses are tabulated in Appendix A 
and Appendix B. 


If desired, a short routine may be written to program the S.A.M. C.R. ."'a word at a 
time''. For example, the following routine copies ''B'' bits from '"'A'' register to 
S.A.M. C.R. addresses beginning with address ''X". 
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